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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M T€OMETPUU C JPYTUMHU YUEeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [[puMeHenune noqo0ust mpu peleHny NpakTUYeCKUX 3a1au.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIbI, YrOJd MEXKIy KacaTelbHOW M XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamH. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUEHUE OKPYKHOCTEN M NpsMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (djaemMeHTapHbIe
npeactaienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl ueaoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTaHHMe, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedJIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IUIaHUPOBAHMUS TIOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEIHFHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHNUS O €T0 PA3BUTHUN B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (OpMY MPEACTaBICHUS HMHPOPMALUU UM HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeHCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYECHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHJAHONW U MHIWBUIyIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padOThl, 0000IIATh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aa4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITH MPUYUHBI JOCTHKEHUS WIM HEAOCTHXKCHUS IICJIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYalOUUHCS TMONYYUT CIICTYIONTHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENesaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TEOMETPUUYECKHE (DHUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUN 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapayiebHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYHCICHUS W HAXOJIUTh YHUCIOBBIC M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX NapAJUICIbHBIX MPSIMBIX CEKyIlIeH. Pemarh npakTHdecKue
3aJ1a4d Ha HAXOXKJIECHHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyIUpOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JUaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA MIPHU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lombp3oBaThes pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K koniy oOydeHus B 8 KJjacce o0Oydaromuiics MOJYYUT CIEIYIOUTUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU TEOMETPUUECKUX 33/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
UX CBOMCTBA NPHU pEUICHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMoi
dajieca ¥ TEOPEMON O IPOIMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTU4ecKux 3axad. CTpPOUTh MaTEMaTUYECKYI0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101b30BaThCsl STUMH MOHIATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XOopAaMH (CEKYLIUMU) U yIiie MEXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroOIIMICS TMOJTYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
U YTJIBI JUTSI HeTAOJUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysTamMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKIM
TOXIECTBOM IS HAXOXICHUS COOTHOIIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOKJICHUST PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIEHUE TPEYrOJbHUKOBY»), MPUMEHSITh HUX MpH
pELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMS — MOJIO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOWMCTBAa TOMOOMS B MPAKTHYECKUX 3a7adax. YMETh NPHUBOJUTH
pUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYILIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICJI, TPUMEHSATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATHUAMU TPABUIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacreu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUUECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHATH TOTYyYEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
1 H 1 1
a4aJIbHbIE TEOMETPUUECKHUE CBEICHUS 0 https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
2 T 1 1
PEYTOILHHIH > https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
3 HapannenbHbie mpamsie. 1 1 https://m.edsoo.ru/7f415e2e
4 CooTHOIIEHUSI MEX/ly CTOPOHAMU U 18 9
yriaMH TPeyrojbHUKA
4 I'eomeTpuueckue Mecta Touek. 10 1 bubnuoreka [IOK
CumMeTrpuuHble GUrypsl https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
S TosTopenne, 06odmenue snanmii 4 https://m.edsoo.ru/7f415e2¢
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
N bu6mmoreka [IOK
! HeTbipExyroeHHKH 14 ! https://m.edsoo.ru/7f417e18
bubmuorexa [JOK
2 Hromaze. 15 1 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
II 21 2
3 OZIOOHEIE TPEYTOIHHHKH https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
4 OkpyiHocts 14 . https://m.edsoo.ru/7f417e18
. bubnuotexa [JOK
S [osTopenne, 060dmenue snanmit 4 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

I[TNTAHWMPOBAHHWE U3VUEHNA YVUEBHOI'O KYPCA

T'eomerpns. 7 kaace (68 1)

K01-BO X : :
Tema 1 APaKTePHCTHKA JeATeIbHOCTH
eIMeTHOE colep:RaHHEe
1acoe P P o0 yIarmHBxCH
I'nasa 1. Hauanbasbie reomerpageckue ceegennd (10 9)
§1. IIpsMas B OTPe30K 1 IIpocrefimue reoMeTpHIecKHE 0OBEKTBL: TOUKH, P opMyIHPOBATE OCHOBHBIC IOHATHA H
1| Towma, npamste, otpessn OTPE3KH, NPAMEIS. TOMAHAA, MHOTOYTOIBHHK. onpegencHna. OOBACHATE YTO TAKOE
5 HpOBL?;IIIPEB"i-.HH;HpHMOI‘:I - BsamMmHEOE pacnomzoxeHHE IPAMBIX TOYKA, OTPE3OK, Iyd, IpAMad, JoMaHad,
e i« ie
MeCTHOCTH MHOT'OYTOIbHHEK.
PemaThb 3a1auH Ha B3aHMHOE
pAacIoIOkeHHE FeOMETPHYECKHX Guryp
§2. Jyq u yroa 1 IIpocTefimue reoMeTpHYECKHE OOBEKTHI: IYIH H O0BACHATE 9TO TAKOE IyY, YTOI,
3 | v YTIBL PAacIo3HABATL BHIBL YITIOB.
;1 YYI @ opMyIHPOBATH OCHOBHBIC IOHATHA H
Ton
ONpeIcIcHEA
§3. CpaBHeHHe 0TPe3KOB H 1 [NorATHE paBeHCTBA EOMETPHUECKHX QHIYD. Q0BACHATE KaKHe (QHIYPEI HA3EIBAIOTCA
Y108 IIpuémE! cpaBHEHHA OTPE3KOB, YITIOB. PABHBIMH, Kak CPABHHBAIOTCA OTPE3KH H
[ —— CepennHa oTpeska, OHCceKTpPHCa yIiaa YTIEL YTO TAKOE cepelHHA OTPe3Ka H
- & L. KHX P
buryp 3 OHCCEKTpHEA YTIA.
PemaTh 3a71auH Ha B3aHMHOE
6 | CpaBHEHHE OTPE3KOB H YIIOB
PAcIOI0kESHAS FeOMETPHISCKHX GUTYD
) , i i
§4. H3MepeHHe 0TPe3KOB 2 Msmepenne THHEHHEIX BETHYHH, BEMMHCICHHE HimepaTk MHHEHHEIC BETHTHHEL
7 | Dmma orpeska OTpe3K0B. ETHAHIIEI H3MEpeHEA AMHHEL [[mnHa TEOMETPHUSCKHX H IPAKTHYSCKHX
i . < e —
T E P oTpeska. lsMepHTeIbHBIE HHCTPYMEHTEI 0OBEKTOB.
JHHHITEL H3MepeHHA.

H3MmepHTENEHEIE HHCTPYMEHTEI

OnpeneadaTsb «Ha ITa3» pasMepEH
pealbHEIX 00BEKTOB, HPOBOIATE IPYOYIO
OIEHKY HX pa3MepoB.

PemaTh 3a1aus Ha BEIMHCICHHE ITIHH
OTpPE3KOB




§5. H3MepeHHe YI10B T'pamycraz mepa yraa. Hamepenne yraoBerx IIpoBoaRTH KIACCHOHKAIHIO YIIOB,
9 | Tpanycsan mepa yria BEIIHYHH, BEIYHCICHHE YIJIOB. BLITHCIATE YIIOBbIC BEMITHHEL,
10 [ Tssrencrme — o EnuHANEl H3MepeHHA YIIIOB. IpOBONHTH HEODOXOIHMBIE JOKA3ATEIbHEIE
°P T Bnpsl yrimoB — pasBEpHYTHIE, OCTPHIH, IPAMOI, pacCcyXICHHA.

MecTHOCTH Tymoii H3MepaTh YIIIOBEIE BETHUHHEI
TEOMETPHIECKHX H IPAKTHISCKHX
0OBEKTOB.

OnpenensaTsb «da I1a3» PasMEPHI
PealbHEIX 00BEKTOB, OPOBOIHTE IPYOYID
OLEHKY HX Pa3sMepoB.
PemaTs 3amaun Ha BEIMHCICHHE BEIHIHH
JTIOB

6. IepueEIHKY.IAPHbIE CMeXHEIC H BEPTHKAIBHBIC YITIBL, HX CBOHCTBA. 3JHATh KaKHe YITIBI HA3BIBAKOTCA

npsaMBbIe IlepnennukyaapHEIE OPAMEIE H HX CBOHCTBA. CMEKHBIMH, H KAKHE — BEPTHKATBHEIMH.

11| Cooxmsie @ sepraxammmsic PadoTa ¢ npocTemnME depTekaMH DopMyIHPOBATE H ?'DOCHOBBIBHTB

- YTBEPRICHHA O CBOHCTBAX CMEXHBIX H

12 | Tleprenmaxyaaprsic mpamre BEPTHKATBHEIX YII10B. ODBACHATE KaKHe
13 | IlocTpoeHHE OIPAMBIX YTIOB HA FIP7MPIE HAspIBaroTen

MCCTHOCTH

[ePIeHIUKYIAPHEIME, ()OPMYIHPOBATE HX
cBOHCTBA.

PacmosEaBaTh H3yIcHHEIE
reoMeTpHYecKHe (GHIYPEL, OmpeNeasaTh HX
B3aHMHOE PACIOI0KeHHE, BBINOIHATH
9epTEX [0 YCIOBHIO 3aJaqH.

PemaTs 3amawH Ha B3aHMHOE
PacmoNOKeHEE TEOMETPHISCKHX (DHTYD.
3HAROMHTECS ¢ HCTOpPHeH Pa3sBHTHA
reOMETPHH

Pemenne 3anaq Temprm. 1 —13 ObobmeHHe H cHCTEMATH3AIHA
ITOTy9ICHHBIX 3HAHHH, 0TPabOTKA HABBIKOB
[IPHMEHEHHA TEOPETHYECKHX CBEISHHH K
PEIISHAO 3a1a4

KorTpoabEas padora Nel Temprm. 1 —13 KoHTpons u oncHKa cBOocH pabOTEL:




[IOCTAHOBKA IIeICH Ha CICIYIOIIHE 3Taml
00yIeHHA

T'a1aga 2, TpeyronbHEKH

§1. IepBblii OPE3HAK PABEHCTBA 3 TpeyronpHHK, ero 3neMeHTEL, nepuMetp. [loratre | OOBACHATE KaKad (QHIYpa Ha3BIBacTCA
TpeyrobHAKOB 0 PaBHEIX TPEYTONBHHKAX H IEPBHYHEIE TPEYTONBHHKOM, YTO HAIBIBASTCA
14 | Tpeyromsans NpPeICTABICHHA O PABHEIX pHrypax. Ilepesii BEpITHHAMH, CTOPOHAMH, YIIIAMH
15 | Ticpeori mprssax  pasesctsa MpPH3HAK PABEHCTBA TPEYTOIBHHKOB TpeyTonsHEKA. ONpeacIaTs BHI
. TPEYTONBHHKA, HAXOTHTD €r0 HePHMETP.
PacmosHaBaTh mapsl PaBHBIX
TPEyTONBHHKOB Ha TOTOBBIX HepTekax (¢
VKa3aHHEM IPHIHAKOR).
D opMy.IHpOBATH [IEPBEIH IPH3HAK
pPaBEHCTBA TPEYTOIBHHKOB.
BriBogHTE CIEICTBHEA (PABSHCTB
COOTBETCTBYEONIHX 3ISMSHTOR) H3
PaBEeHCTB TPEYT OIBHHKOB.
CTpOHTE UepTEXH, pellaTh 3aJa9H
IIOMOINBI0 HAXOMIEHHA PABHBIX
TPEYTOIBHHKOB
§2. MegnaHEel, GHCCEKTPHCHI H 3 Ilepnenmurynap k npamoii. MeqHaHEI, DopMyIHpOBATE OINpeIeIcHHA:
BBICOTBI TPEYrOIbEAKA OHCCEKTPHCHI H BRICOTHI TPEYTOIBHHKA. PaBHODEIPEHHOTO, PABHOCTOPOHHEELO
16 | Tepneramxyanp & mpasiof Pasrobenpennse u PaBHOCTOPOHHHE TPEYTONBHHKOB; OHCCEKTPHCHI, BBICOTEL,
17 | Memmamss, Guccexrprcsr TPEYTOTBHHKH. ITpH3sHake H CBOHCTEA MeEIHAHEI TPEYTOIBHEHKA; CEPEIHHHOTO
BEICOTHL T'];re}TOJBHHKa paBHODEIPEeHHOI0 TPEYTOIRHHKA [NepIeHIEKYIApa 0Tpe3ka; IepHMETPa
18 | CpolictBa  paBHODEIpPEeHHOIO TPEYTOTBHHKA.

TpeyroIbHHKA

P opMyIHPOBATE CBOHCTBA H IPH3HAKH
paBHOOESAPEHHOTO TPEYTOIBHHKA.

Pemats 3agavn, cBA3AHHEIE ¢ IPH3HAKAME
paBEHCTBA TPEYTOIBHHKOB H CBOHCTBAMH
paBHODEIPEHHOTO TPEYTOIBHHKA.
CTpoHTB UepPTEXKH, PellaTh 33Ja9H C
IMOMOINBI0 HAXOMICHHA PABHBIX




TPEYTOIEHHKOB

§3.

Bropoii m Tpermi mpH3HAKH
PABeHCTEA TPEYTOILHAKOB

Bropoii mnpH3Hak paBeHCTBa
TPEYTOIbHHKOB

Tpernit DpH3HaK paBeHCTBa
TPEeYTOIbHHKOB

Bropoii 1 TpeTHIil IpH3HAKH paBeHCTBA
TPEYTOIbHHKOB.
IIpaMeHeHHEe HX K peIISHHIO 3a1a4

DopMy IHPOBATE IPHIHAKH PABEHCTBA
TPEYTOIBHHKOE.

PacoosEaBaTh Daphl PaBHBIX
TPEYTONBHHKOE HA TOTOBRIX UepTekax (¢
VKA3aHHEM NPH3HAKOB).

BrIBOAHTE cleICcTENA (PABEHCTB
COOTBETCTBYIOIIHX 3IEMEHTOB) H3
PaBEHCTB TPEYTOTBHHKOB.

CTpOHTE UepTeXKH, PelaTh 3aJa9H C
[IOMOINEI0 HAXO¥IEHHAA PABHBIX
TPESYTONBHHKOB

§4. 3agaus Ha DOoCTpoeHHE
Oxrpy:XHOCTE
IlocTpoerna  mHpKyIEeM H
JHHeHKOH
IlpamMeps! 3a0a9 Ha
IOCTPOCHHE

OxpyRHOCTD, e€ IeHTp, pagHyc, THAMeTp, Xopa,
myra. Kpyr.

ITocTpoenna HHpPKyIeM H THHeHKOH.
ITpocrefimue 3303490 Ha MOCTPOCHHE

DopMyIHPOBATH OCHOBHEIE IOHATHA H
OIpeIcIcHHA, CBA3AHHBIC ¢ OKPYKHOCTBIO!
LEHTP, pagnyc, THAMETP, XOpaa
OKPYKHOCTH.

IIpopoamTe NpocTeimue DOCTPOSHHA €
IIOMOINBEO0 MHPKYIA H THHEHKH.

Pemats 3agawn Ha DOCTPOSHHE YA,
PaBHOTO JaHHOMY, OHCCEKTPHCHI YIIa,
[IEePIeHIHKY/IAPHBIX IPAMBIX, C€PEIHHEI
OTpesKa, H D0JIee CIOKHBIC 3aatdH,
HCIOIb3YIOITHE YKa3aHHEBIE IpocTeHIIHE
[OCTPOSHHA.

3HAKROMHETECH ¢ HCTOPHeH Pa3sBHTHA
TEOMETPHH

Pemenne 3amaq

Temerm. 14 — 23

ObobmenHe H CHCTEMATH3AIHA
MOTyYeHHEBIX 3HAHHH, 0Tpa00TKa HABEIKOB
[IpHMEHEHHA TEOPETHYESCKHX CBEISHHH K
PEIISHHID 3a1a4

KomTpoanaas pabora Ne2

Tempr o, 14 — 23

Korrpone u oneska ceocH paboTEL
MMOCTAHOBKA IIelIcH Ha CIeIyIOIIHE 3Tan
obyucHEA




I'nasa 3. IlapaanensHbIe DpaMbIe

§1. IIpE3EakE nDapaaIelbHOCTH IlapannenpHble IPAMBIE, HX OPH3HAKH H P opMyIHPOBATH HOHATHE
ABYX DPAMBIX cBoOHcTBa. BHIIBI YIIOB IPH NepecedeHHH ABYX [apaUIeIbHBIX IPAMBIX, IPH3HAKH
24 | Onpencacmme  mapamzens IPAMBIX ceKyImei ApaUIeIBHOCTH IPAMBIX. HAX0IHTh
- = [4 N) Im‘:’:
—— NPAKTHYECKHE IPHMEPEL.
5 | Tipussasa P ———— OOBACHATE ¢ IOMOIIBID PHCYHKA KAKHE
i TBYX MpAMBIX VIIIBI, 00PA30BAHHEIE IPH MepeceUecHHH
36 | Tpaxmmacciue pe————— IBYX IPAMBIX CeKyIOel, HAZEIBAIOTCA
- HAKpecT JIeHKAIMHMHA, KaKHe —
IOCTPOSHHA napailelbHBIX
P ap OJHOCTOPOHHHMH, H KAKHE —
IPAMBIX
P COOTBETCTBEHHBIMH
. . KCHOMBI B TeOMETPHH. AKCHOMA Dapa/LIeIbHEBIX OBACHATH 9TO TAKOE aKCHOMA B
2 Axcaoma mapaieIbHBIX A A Ob
OpAMbIX IPAMBIX. BBIC MOHATHA O JOKA3ATEILCTBAX B FEOMETPHH, KAKHE AKCHOMEI Ve
IT
R T p— TEOMGE‘pHH. HCIOIB30BAIHCE, (JOPMYIHPOBATE
<A . i« {4 - il f o i [ S W -
53 IlaTemi noctyaat Esxnrna. Hakpeer nexammue AKCHOMY IapaLTeIbHBIX MPAMEIX
28 | AxcrHoma napalIelbHBX B
IpPAMEIX COOTBETCTBEHHEIE H OJHOCTOPOHHHE YIIBI BBIEOAHTE CICACTEHA H3 HEE.
20 | Teopenm: a6 yriax, (0OpasopaHHBIE IPH IIepeceueHHH NapallIeIbHEIX YMETD BBINSIATE YCIOBHE H 3AKTIOUCHHE
- ., TeOpeMEL, 3HATE KAKAA TeopeMa
O0OpasOBaHHBIX ABYMA IPAMBIX cexymet). HA3BIBAETCA 0OpPATHOH 10 OTHOMIEHHIO K
DAPaTIeIbHBIME HPAMBIMH H VIIBI ¢ COOTBETCTBEHHO NAPALTETbHBIMH HIH . - .
- naHHOH TeopeMe. OOBACHATE B UM
cexymeit DepPIeHIUKYIAPHEIME CTOPOHAMHA
33aKIF0YACTCA METO I JOKA3aTelIbCTBA OT
30 | Vraser c COOTBETCTBEHHO
IPOTHBHOTO.
DapaIIeIbHBIME HIH . -
HzyuaTh cBOHCTBA YTIIOB, 00pa30BaHHEIX
NepHIeHIHKYIIAPHBIMHA
PICHIHKYIAP [IPH NepecedeHHH NapalIeIbHbIX IPAMBIX
CTOPOHAMH

CEeKYIIeH.

IIpoBodAETE XOKa3aTeIbCcTBA
IapaTIeIbHOCTH IBYX MPAMBIX ¢
IIOMOINBIO YITIOB, 0OPa30BAHHEIX IIPH
IIEPECSUCHHH 3THX IPAMBIX TPEThel
MIpAMOH.

PopMyIHpPOBATH TEOPEMBL 00 YIIAX C
COOTBETICTBCHHO NMAPALICIBHEIMH H




IepOeHIHKYIAPHEIME CTOPOHAMH.
3HAKOMHTLCS ¢ HCTOPHEH PA3BHTHA
TEeOMETPHH

Pemenne 3amau

Temsr . 24 — 30

ObobmeHEe H CHCTEMATH3AIHA
[IOTy4YSHHEIX 3HAHHI, 0TPaOOTKA HABBIKOB
IpPHMEHEHHA TEOPETHUSCKHX CBEICHHH K
PEINeHAO 3a1ad

KoaTpoasnag pabora Ne3

Tempbr . 24 — 30

KonTpons H oneHKa cBoell paboTHL:
IIOCTAHOBKA IIeNeH HAa cIeIYIOINHI 3Tan
0bydeHHA

I'naea 4. Coo

THOIIEHHEA MeRTY CTOPOHAMH H YIJIaMH TPeyYIoJIBHHKA

, 3 .
§1. CyMMa yI10B TPeyroabHAKA 2 CyMMa yI7I0B TPEYTOTPHHKA H MHOTOYTOTBHHKA. D opMyIHPOBATH OIpEIcIcHAA
31 | Teonera o  cvarie — BremHREe Y8 TPEYTOIBHHAKA. OCTPOYTOIBHOTO, TYIIOYTOIBHOTO,
i . ] "
P y T Buasl TpeyrolsHHKOB — OCTPOYTOIBHEIH, IPAMOYTOJIBHOTO TPEYTOIBHHKOB.
TPEYrOIBHHEKA - - ’
510 ” OpAMOYTOIBHBIH, TYIO YT OIBEHBIH DopMyTHPOBATE TEOPEMY O CYMME YVITIOB
2 CTPOYTOJBHEIH, B
TPoyT o TPEyrOIBHHEKA, €€ CISICTBHA O BHEITHEM
IPAMOYTOJIBHBIH H
P T - yIJle TPeyTOIbHEKA.
TYIOYTOIBHBIH TPEYT OIBHHKH
BpI9HCISATE CyMMY YIJIOB TPEYTOIBHHEA
H MHOTOYTOIbHHEA.
HaxoaHTh THCIOBRIE H OYKBEHHBIS
3HAYCHHA YIJIOB B T€OMETPHYSCKHX
3aJa9aX ¢ HCIMOAb30BAHHEM TEOPEM O
CYMME VTJI0B TPEYTOIbHHKA H
MHOTOYTOJIBHHKA
§2. CoOTHOMEeHHS MeRIY 3 CoOTHOINEHHA MEXKTY CTOPOHAMH H yTIaMH PopMyTHPOBATH COOTHOIIEHAA MEXKIY
CTOpOHAME - yraiamm TpeyroapHHKA. [IpoTHE DOTBIIeH CTOPOHEI CTOPOHAMH H YIIIAMH TPEYT OIBHHKA.
TpeyroabHEKA TPEYTOIBHHEA JISKHT OOIBITHE YTOI. DopMyTHPOBATE TEOPEMY O HEPABEHCTBE
33 | Teopera o  coorHomen IIpocTeiimue HepaBEeHCTEBA B TEOMETPHH. TPEyrOIBHHKA.
- L Iﬂ‘(
\-IE}KI:.)I[Y CTOPOHAMH H YIIaMH HepaBEHCTBG TPEYTONBHHKA., HP]IM?HHTIJ- HCPABCHCTBO TPEYTOIBHHAKA
I L [a B
HepasencTBo ToMaHoi IIPH PEMICHHH 3a71a4
TPEyTONBHHEKA
34 | HepaBeHCTBO TPE YT ONIBHHEKA




Pemenne 3amau

Temerm. 31 — 34

QObo0meHEHe H CHCTEMATH3AHA
NOIyIeHHBIX 3HAHHH, 0TpadOTKA HABBIKOB
TIPHMEeHEHHA TEOPETHISCKHX CBEIeHHH K
pelISHHIO 3a7a4

KorTpoabaas paGora Ned

Tempro. 31 — 34

Kontpoms u onenka coeii paboThI:
MIOCTAaHOBKA el Ha cIeIyFOMHH 3Tan
0byueHHA

§3. IpsMoyroasabie 3 ITpusHaka H cBOHCTBA IPAMOYTOIBHBIX PopMy.IHEpPOBATH CEOHCTBA H NIPH3HAKH

TpeyrobHEKE TPEYTOIbHHKOB. PABEHCTBA IPAMOYTOIBHBIX

35 | Hexotopsic pRpp— - IIpusHaKH paBeHCTBA IPAMOYTONBHBIX TPEYTOIbHHKOB.

- L]
— HPAMOYTOTBHBIX TPEYTOIBHHKOB. IIpEMeBATH IPH3HAKH PABEHCTBA
3HE .
N — CBoiicTBO MEIHAHEI IPAMOYTOIBHOTO NpPAMOYTONBHEIX TPEYTONBHHKOB B
€YTOILHHEA. 3aJadax
36 | llpusnaku paBeHCTEA B3 . . e
AMOYTOIBHBIH TPEYTOIBHHK C YIIOM B
IPAMOYTONIBHBIX I 30
TPEYTOIBHHKOB
84. IocTpoeEEe TPeyrodbHHKA 4 Paccroarne o1 ToukH mo npamoil. PaccToanne DopMyIHPOBATE OINpeIcICHEA

o TPEM 2aeMeHTaM MEETY MapajlIeIbHBIMH IPAMBIMH. PAcCTOAHHA OT TOYKH JO NPAMOH,

37 | Paccrosnme of Tourm 1o Harmonnan, e€ OpoeknHA H DEPOCHIRKYILAP K PAcCTOAHHA MEETY NapalIelbHBIMA

i €l ' s
o OpAMOIL. TIPAMBIMH.
npamMoii. PaccTofHHe MeEIy
AT TE b HEIMI TN IIpusHak napaaneIbHOCTH MPAMBIX depes PacoosBaBaTh Ha YepTeike HAKIOHHYIO,
L= Che L a (¥ A ) L]
sl - L PABEHCTBO PACCTOAHHE OT TOUEK OJHOH NpAMOH €€ IPOEKIHI0 H NePOEHIHKYIAP K NPAMOH.
OCTpOeHHE TPEYTOIBHHKA IO

TpEM 3TeMEHTAM

JI0 BTOpoH IpAMOH.
3anadud Ha IOCTPOSHHE TPEYTONBHHKOB

PemaTh OCHOBHBIE 3aJaTH Ha
mocTpoeHHE: VT4, PABHOTO JTaHHOMY!
CEpPEeIHHHOIO IEPIEHINKYIAPA JaHHOTO
OTpe3Ka; NpAMOH, IPOXOLANIEH Yepes
JAHHYIO TOUKY H NEepHeHIHKYIAPHOH
JaHHOH MPAMOKH; OHCCEeKTPHCH JAHHOTO
yTIIa: TPEYTOIBHHKOB 110 PA3THIHBIM
3IEMEHTAM.

3HAKOMHTBCH ¢ HCTOPHEH pa3BHTHA
TEOMETPHH

Pemenne 3agau

| B

Tempr o. 35 — 38

QObobImeHHe H cHCTEMATH3AIHA
MOTYUSHHBIX 3HAHHH, 0TpaboTKAa HABBIKOB




IIPHMCHCHHA TCOPCTHYCCEKHE CBE,-‘.'[eHHﬁ K
PEIMICHHID 3a0a1

KorTpoasras pabora NeS

Temerm. 35 — 38

KonTtpomas u onerka cBoel paboTEL
TIOCTAHOBKA Ienel Ha CAeTyOmuH 3Tan
0DYyUIeHHA

I'nasa 5. 'eomeTpAEteckHe MecTa TodeR. CHMMeTpHTHBIe (PHIYPHI

=

§1. [eoMeTpHUecKHE MecTa Tloratue o I'MT, npuMeHeHHE ero B 3a7a9ax. Hemoabsosats Meton [ MT moa
Todek BHCccekTpHCA H cepeIHHHBIH NEPIESHAUKYIAP KAk | JOKA3aTeIBCTBA TEOPEM O IIEPecedeHHEH
30 | Caofictsa 6uccextprcst yraa TEOMETPHIECKHE MECTA TOUCK. OHCCEKTPHC YIIOB TPEYTOIBHHKA H
20 | Coolictsa P— CepeIHHHBIX NEPNeHIHKYIAPOB K
e DICHIRKYILIDA K OTPEIK CTOPOHAM TPEYTONBHHKA ¢ TOMOIIBIO
-~ g4
P yIAp TPE3Ky TMT.
DopMyIHPOBATE TEOPEMY O CBOHCTBE
CepPeIHHHOIO NepIeHIHKYIAPa K OTPE3KY.
§2. Oxpy#ao0cTb. Kacareapaas 3 OKpY¥HOCTB, XOPIE! H THAMETPBL, HX CBOHCTBA. HecnenosaTh B3aHMHOE PACIOTOMEHHE
K OKPYARHOCTH Pacoonosxenne okpyXHOCTH H IPAMOI. OKPYKHOCTH H IPAMOH.
41 | Coofictsa muamerpos @ xopa KacarenbHad k okpyxHOCTH. OKpPYXHOCTD, PopMyIHPOBATD ONpede/IeHHA:
OKDVARHOCLEL I BIIHCAHHAA B YTOI. OKPYKHOCTH, XOPIBL, THAMETpA H
LT D3 OKpy#HOCTE, OIIHCAHHAA OKO/I0 TPEYTOILHHKA. KacaTeIbHOH K okpyxkHOCTH. H3yuaTh HX
42 H cIydas B3aHMHOTO ..
) ) Boucannas s OIBHHK OKDPYKHOCTB. CBOHCTEA, IPH3HAKH, CTPORTH YEPTEKH.
P y4
pacmoIoXKeHHA OKPYXHOCTH H
" Kacatemsmas & HeeaexoBaTh, B TOM THCIE HCOOAB3YS
mpAMOH. y
P o ’ na(poBbIe pecypchl: OKPYKHOCTD,
OKPYAKHOCTH
e Bnpﬁcqﬁﬂm T ommonnman BIIHCAHHYIO B YTOJ; IEHTP OKPYKHOCTH,

OKPYHOCTH TPEYTOJIBHHKA

BIIHCAHHOH B YT0l: PABEHCTBO OTPE3KOB
KacaTeTbHEIX.

OpageBaTh DOHATHAMHE BIHCAHHOH H
ONHCAaHHOH OKpYXHOCTEH TPeyTOIBHHKA,
HAXOJHTH IICHTPHI 3THX OKPYHHOCTEH.
Pemarte 3a1avH Ha ODOCTpOSHHE,
BBEIYHCICHHE H JOKA3aTEILCTBO,
CBA3AHHEIE C OKPYXHOCTBIO, BIHCAHHBIMH
H OIHCAHHBIMH TPEYTOIbHHKAMH.




§3. CHMMeTpHUHBIe (PHTYPBI
44 | Purypsl, CHMMETPHIHBIE
OTHOCHTEIBHO IPAMOEH
45| OceBaz cHMMeTpHA H e
cBOHCTBa

b2

IlonAaTHE OceBOH CHMMETPHH H ¢€ cBOHCTEA.
OHTYPEL, CHMMETPHIHEIE OTHOCHTETBHO IPAMOH

DopMy.IHPOBATH OOpedeleHAe OCEBOMH
CHMMETPHH.

OOBACHATE KAaKHE JBE TOUKH Ha3bIBAIOTCA
CHMMETPHIHBIMH OTHOCHTEILHO NPAMOL,
B KaKOM cIydae (HIYpa Ha3bIBaeTCH
CHMMETPHIHOH OTHOCHTENBHO NPAMOH,
9TO TAKOE OCh CHMMETPHH, IPHBOJHTE
IpPHMEpEL QHTYP, 00IATAIIHX 0CEBOMH
cHMMeTpHeH.

PacmosEaBaThk QHIYDEI, CHMMETPHIHEIE
OTHOCHTEIRHO IPAMOX.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BHTHA
[E€OMETPHH

Pemennue 3agau

Temer m. 39 — 45

ObobmerHe H CHCTEMATH3AITHA
MMOTyUcHHBIX 3HAHHI, 0TpadOTKA HABBEIKOB
IpPHMEHEHHA TEOPETHUECKHX CBEICHHH K
PEINeEHIO 3a7ad

KomTpoasran pabora Neb

Temsbr o, 39 — 45

KorTpoms u oneHka cBoeH paboTHL
IIOCTAHOBKA IIeIeH Ha CIEIYIOIMIHH 3Tam
00ygeHHA

IloBTopenme 4 IloBTOpeHHE H 000DIMEHHE OCHOBHEIX MOHATHH H | PemaTe 3agavl Ha IOBTOPEHHE,
METOIOB Kypea 7 Kilacca HILTIOCTPHPYIOIIHE CBASH MEXKITY
Pa3IHYHEIMH JaCcTAMH Kypca
Hroro: 68
I'eomeTprsa. 8 kaacce (68 =)
KO0.J1-BO XapaKTepHCTHKA JeATeIbHOCTH
Tema - IIpesmeTHOE comep:RAHAE P P

obyuarommExca

Taaga 6. Uersipéxyronsaaks (14 1)




§1.

MHoroyrolEHEKH

46

BrInyxIEIH MHOTOYTOIBHHK

47

eTeIpEXyTONBHHEK

| R

Brimyweii MEOroyroIbHHK. CyMMa YTI0B
BBIITYKIOTO H-YTOIBHHKA.
UeTRIpEXYTONBHEAK, CYyMMa €TI0 YITIOB.

@opMyIHpPOBATHL OOpedeleHHe
BEIDYKJIOTO0 MHOTOYTOIBHHKA,
YETBIPEXYTOIBHUKA, 00BACHATE UTO TAKOS
CMEMXHBIE CTOPOHEL JHATOHAIH
MHOTOYTO.IEHHKA.

PacnosHapaTe MHOTOYTOIEHHKH Ha
HepTekax, IOKA3hIBEATh HX 3JICMEHTBL,
BHYTPEHHIOI H BHEIIHIOK 0OIACTH.
PacnosHaBaTe BEIMYRIBIE H HEBEITYKIBIE
MHOTOYTOIBHHKH.

HaxoauTe cyMMy BHYTpEHHHX H BHEIIHHX
YII0B MHOTOYTOIbHHKOB H

HETEIPEXYT OILHHKOB.

§2.

IlaparrenorpamMm
TpamenHsd

48

ITapannenxorpamm

49

IIpH3HaKHE DapalIeIorpaMMa

Tpanemma

HHP&HHEHOTPBMM. €ro CBOHCTBA H IpPH3HAKH.

Tpanenn:a. Pasnobokas B npAMOyTroabHAd
TpalelHH.

Cpenuaa THHHA TPEYTOIbHHKA. | pamenui, e

CpenHAa THHHA.
Teopema Paneca

HzobpaxaTs H HAXOAHTH HA YepTeiKax
YeTHIPEXYTONBHAKH PA3HBIX BHIOB H HX
37IEMEHTEL

@opMy.IHpPOBATH OOpeNeTeHHSN:
napaxIenorpaMMa, TPAISIHH, paBHOOOKOH
TPAalemHH, IPAMOYTOIbHOH TPAleIHH.
JokasbIBaTh H HCOOIb30BATH OPH
pellleHHH 3aJaY IPH3HAKH H cBolicTBa:
napaxIenorpaMMa, TPAISIHH, paBHoboKoH
TPANEIHH, IPAMOYTOIBHOH TPANCITHH.
PemaTte 3agavd Ha IpHMEHEHHE CBOHCTB
cpenHell THHHH TPEYTOIBHHKA H TPALCITHH.
Hcenoap3oBaTs DH(PPOBEE PECYPCH IIA
HCCIeIOBAHHA CBOHCTB H3yIaeMbIX QHIYp

§3.

IlpaMoyroapEEK, pOoMO,
RBaIpaT

IIpaMoyTombHEK

Pombd 1 kBagpar

Lh (L | L

Ll [ | bt

IlenTpaasHad CHMMETPHA

HacTHEIE CAYIAH DaPaLISIOIPAMMOB

(IpAMOYTONBHEEK, POMO, KBALPAT), HX MIPH3HAKH H

CBOMCTBA.
IenTpaTbHAA CHMMETPHA

H3zobpaxaTh H HAXOAHTH HA YePTEXKAX
UeTEIPEXYT ONBHEKH PA3HBIX BHIOB H HX
3TEMEHTEL

@opMyIHPOBATEL OOpedeTeHAN:
OpAMOYTOTBHHKA, poM0a, KBagpaTa.
Joka3bIBEATE H HCOOIbL30EATE OPH




pelIeHHH 3aJa NPH3HAKH H CBOHCTBA:
IpAMOYTOIBHHKA, poMOa, KBaapaTa.
OpaageBaTh DOHATHEM IIcHTPATbHOH
cHEMMeTpHHE. O0BACHATE KAKHE IBE TOUKH
Ha3BIBAFOTCA CHMMETPHIHBIMH
OTHOCHTEIBHO TOYKH, B KAKOM CIydac
(hHrypa HA3BIBACTCA CHMMETPHYHOH
OTHOCHTETBHO TOUKH, ITO TAKOE HEHTP
CHMMETPHH, IPHBOIHTS IPHAMEPEl QHIYP,
o0IagaroHX NeHTpalbHOH cHMMeTpHEH.
Hcnoab3oBaTh THPPOBEIE PECYPCHI A1
HCCIeI0BaHHA CBOHCTB H3y4aeMbIX (DHTYP.
3HAaKOMHETBCH ¢ HCTOPHEH pa3BHTHA
TeOMETPHH

Pemenne 3amau

Temprom. 46 — 53

O0obmEeHAE H CHCTEMATH3AIHA
DoIydeHHEIX 3HAHHH, 0Tpa0OTKA HABEIKOB
NpHMeHEHHA TEOPETHIECKHX CBEISHHH K
PEIIEHHIO 3a7a4

KorTpoasnas pabora Nel

Temprm. 46 — 53

KoHTponr H oIeHKA cBOSH padOTEI;
[IOCTAHOBKA IelIeH Ha CICTYIONIHH 3Tall
0bydgeHHA

Taaea 7. Ilnomanas (15 =)

IInomane MHOIOYTOIBEHHEKA

[ B

Lh
e

IlomaTne IIOINATH
MHOTOYTOIBHHEA

_hy

Il1omans kBagpaTa

Lt

(=3

ITnomane npaMoyTroIEHHEKA

ITomaTHE 00 ODIDEH TSOPHH ILTOMIAIH.

[lomATHE MII0IAaIH MHOTOYTOILHHKA H &€
CBOHCTBA.

OTtHOmEHHE MITOMAEH TPEYTOIBHEKOB ¢ OOITHM
OCHOBAHHEM HIIH 00meH BRICOTOI.

[11omane KBagpaTa, OpAMOYTO.IBHHKA

OOBACHATE KAaK HAXOIHTE ILTOINAIL
NpPOH3BOTLHOTO MHOTOYTOIBHHKA, KAKHE
MHOTOYTOIbHHKH HA3BIBAIOTCA
PABHOBEIHKHMH, 4 KAKHE —
PABHOCOCTABICHHBIMH.

OB1ageBaTEk HePBHYHBIMH
OpeIcTaBJIeHHAMHE 00 00meH TeopHHA
wIoman# (Mepsl), popMyIHpPOBATE
CBOHCTBA IIIOMIAIH, BELACHATE HX
HATILAZHBIH CMBICT.




Pemate 3agzaun Ha momaie ¢
OPaKTHYCCKHM COOCPEAHHCM

§2. Ilaomanm 6 [T1omans mapazzenorpaMma, TPEYTOIBHHEA, BripoanaTts hopMymE! mI0mMAIH
mapaaielorpaMma, TpANelHH. napasIenorpaMmMa, TpeyTOIbHHEKA,
TpeyroabHAKA B TPANenHH ©opMyIEI M4 IIOIMATH TPEYTOIBHHKA, Tpanenny u3 GopMYNE! IIIOMATH

57 | Tiromans mapatienorpaviia mapatieTorpaMMa. IPAMOYTOIBHHKA (KBagpaTa).

38 | TTzomans Tpeyromommxa BBI':_]I‘ICJ‘IGHH'S IWIomAaneH CIOKHEIX QHTYP depes Bbmo;fnn; (hOPMYIIEI IUTOINATH BEIIYKIOTO

50 | Thromans Tpancmmm: pasbHcHEe Ha TaCTH H JIOCTPOCHEE. YeTBIPEXYTONbHHKA Uepes THArOHATH H

Bermmcnenne momanei YTOJI MEXKIY HHMH.

BoI9HCAATH IUTOMAIH PA3THIHBIX
MHOTOYTOTBHEIX QHIYD.
Haxonats nnomann Guryp,
m300pakEHHBIX HA KISTIATOH OyMare,
HCOO/Ib30BATH PA30HEHHE HA 9acTH H
JIOCTPOCHHE.
@opMyTHPOBATH TEOPEMY 00 OTHOINEHHH
IUIoIaneH TPeyroIEHHKOB, HMEIOIIHX 10
paBHOMY YIIy

§3. Teopema Indaropa 4 Teopema IIndaropa, €& J0Ka3aTEIbCTBO H JorasbieaTk Teopemy [Indaropa,

60 | Teopea Tadaropa OpHMEHEHHE. HCHOIb30BATH e& B IPAKTHISCKHX
I P T ——— OobpartHaa Teopema [Tadaropa. BEITHCICHHAX.

e :f:aropAa P P ©Dopmyaa [epoHa 114 BEIYHCIEHHA [TOINATH 3HaTs U NpHMeHATEH QopMyny [ epoHa nux
62 | @opiyna Tepora TPEYT OMBHHKA. BEITHCICHAA IOMIATH TPEYTOILHAKA.

IInomann ¢uryp Ha KneTdaTol Oymare.

3amavud ¢ IPAaKTHYECKHEM CcOoIepKaHHeM. Pemenne
3a1a9 ¢ IOMOIIBE0 METOJA BCIOMOTaTeIbHOMH
IO ATH

IIpBEMeHATE DOTyICHHEIC 3HAHHA H YMEHHA
NpH PEINEHHH NPAKTHYECKHEX 3a1atd.
HaxoauTts miomans Guryp,
"300paKEHHRIX HA KICTIATOH OyMare.
Pas0EpaTh NpEMepBI HCIIOIb30BAHHA
BCIOMOIaTeIbHOIN IIOMAaIH AA PeNIcHHA
TEOMETPHYECKHX 3a71ad.

3HaKOMHTbCH ¢ HCTOpHeH pasBHTHA
TeOMETPHH

Pemenne 3amag

b2

Temerom. 54 — 62

Q00oDImeHEE U CHCTEMATHIAIIHA




OOTYUCHHBIX SHAHHI, orpaﬁoma HABBIKOB
OpHMCHCHHA TCOPCTHYCCEKHX CBEICHHH K
PEIOCHHED 3aa"

KorTpoabnraa pabora Ne2

Tembr o. 54 — 62

KoHTpomns H oneHKa cBoeH padOTHI:
IIOCTAHOBKA IeJIeH Ha CISTYIOMHAH 3Tan
00yUeHHA

T'1aea 8. Ilono6HEBIe Tpeyroasaak (21 1)

§1. Onpenenenne HOT0GHBIX IIponopHOHATEHEIE OTPE3KH. OOBACHATH NOHATHE NPOIOPIHOHATBHOCTH
TPeyroabHAKOE Teopema Paneca u TeopeMa o 0Tpe3KkoB. COpMyIHPOBATE OIpeIecHHE
[IPONOPITHOHATBHEIX OTPE3KAX. NOI00HEIX TPEYTONBHHEKOB H
63 | IlponopuHOHATLHEIE OTPE3KH POTOPTITOH: i : TPEYTOIRH]
— ITomobHEIE TPEYTONBHHKH. KO3 (pHITHEHTA TOLO0HA.
64 | Onpenenenne MOI0DHBIX . _ -
OTHomeHHe mIomaiei MoTo0HEBIX PopMyIHpPOBATH CBOHCTEA
€YTOIBHHKOB -
53 g} T = TPEYTOIBHHKOB. IpPOIOPIHOHATBHEIX OTPE3KOB, IOI00HBIX
5 | OtHOmEeHHE mwromaaet -~
- ’ IIromann mogobHEIX GHIYP TPEYTOIBHHKOB.
MOIOOHBIX TPEYTOIBHHKOB -

TPEYE HaxonaTh momann Dogo0HEX QHIVP.
CopMyIHPOBATH TEOPEMY 00 OTHOIIEHHH
mIomanel IoJ00HEIX TPEYTOIBHHKOB

§2. IpasEaKE moxobms TpH npH3HAaKA IOZOOHA TPEYTOIEHHKOB. QopMyTHPOBATE TEOPEMBI O IPH3HAKAX
TpPeyroabHAKOB IIpuMeHeHHE HX IIPH PEMICHHH I€OMETPHUCSCKHX H | TOZ00HA TPEYTO/IHHKOB.
v = [IpaKTHISCKHX 3aJat. HaxozaTes nomoOHBIE TPeyTOIBHHKH HA
66 | TlepBeiit mpu3HAK HOmOOHA P ) TPEYT ‘
NV TOMEHIKOB IIpoBOIHTE TOKA3ATENECTRA ¢ HCIIOIB30BAHHEM TOTOBBIX YEPTEKAX C YEAAHHEM
& ;p AL - G nomobua COOTBETCTBYIOIMHX IPH3HAKOB MOJO0HA.
7| Bropoi npm3sHar momodma -
p PH3HS Pemats 3agaum Ha ToJ0OHEIE
€YTOILHHKOB
PEYT = — TPEYTOIbHHKH ¢ IOMOIIBIO
68 | Tpetmii npH3HAK HOOZODHA .
CAMOCTOATENHHOIO NOCTPOSHHA UepTekell H
TPEYTOIbHHKOB

HaXOEICHHA MONOOHBIX TPEYTONBHHEKOB.
IIpoEoaRTE JOKA3aTEABCTBA C
HCMOIB30BAaHHEM NPH3HAKOB ITOT00HA.
JoxassIBaTh TPH NpPH3HAKA IOTO0HA
TPEYTOIBHHKOB.

IIpaMenATH DOTyIeHHEIE 3HAHUA IPH
PEIICHHH [€OMETPHYSCKHX H IPAKTHYSCKHX




3amad

Pemenne 3amag

Temprm. 63 — 68

O0o0ImeHAe H CHCTEMATH3AHAA
[OIy4YeHHEIX 3HAaHHH, 0TpabOTKAa HABLIKOB
IPHMEHEHHA TEOPETHICCKEX CBENCHHE K
PEIISHHIO 3aa4

KorTpoasHaa paboTa Ne3

Temprom. 63 — 68

KonTpons u oneHka cBoeH paboTsI:
IDoCTAHOBKaA Lelel Ha caelyrolmHil sTan
0byuIeHHA

§3.

IIpeMenerEne mogodHE K
JOKA3ATEJABLCTBY TEeOpeM H
pelleHH0 3347

69

CpenHaf THHHA TPEYTOTBHHEKA

70

UeThIpe 3aMEUATEIBHBIE TOUKH
TPEYTOIBHHKA

71

IIpomopuroHATBHEIE OTPE3KH B
OPAMOYTOJIBHOM TPEYTOIbHHAKE

Meton momodHA B 3amauax Ha
HOCTPOSHHE

IIpakTH9ecKkHEe  OpPHIOKEHHA
HoI00HA TPEYTONEHHKOB.
W3mepHTenbHBIE paboOTEL Ha
MECTHOCTH

Cpensada THHHA TPEYTOIBHHEKA.

CpoficTBa IEHTpa Macc B TPEYTOIBHHKE.
UeThlpe 3aMedaTeIbHbIE TOUKH TPEYT OIBHHKA.
IIponopuHOHATEHEIE OTPE3KH B IPAMOYTOIEHOM
TPEYTONBHHKE.

IIpaMeHEHHE METOAa IOJO0HA B 3a7a9ax Ha
MMOCTPOCHHE.

IIponopuroHATEHEIE OTPS3KH, IOCTPOCHHE
9eTBEPTOrO MPOIOPIHOHATFHOIO OTPE3Ka.
[IpakTHYecKOe MPHMEHEHHE TON00HA

DopMyTHPOBATE TEOPEMY O cpelHei THHHH
TPEYTOTBHHEKA, 0 IEPECCICHHHE METHAH
TPEYTOIBHHKA, O IPONOPIHOHATPHBIX
OTPe3Kax B IPAMOYTOJIEHOM TPEYTOIEHHKE.
DopMyTHpPOBATH TEOPEMEL, CBAZAHHEIE C
3aMedaTeIbHBIMH TOYKAMH TPEYT OJIBHHKA.
OOBACHATE YTO TAKOS METOI MOJI00HA B
337a9aX HA IOCTPOSHHE, IPHBOIHTE
IIPHMEPH! €r0 IPHMEHEHHA.

IIpoBoAHTH HOCTPOSHHS C IOMOIIBIO
IHPKYIA H THHEHKH ¢ HCIIO/IE30BAHHE
Teopemsl Pareca H TeOpEMEI 0
IPONOPIHOHATBHBIX OTPE3KaX, CTPOHTH
UeTBEPTHIH IPONOPIHOHAIRHEIE 0TPE3OK.
IIpoBoaHTH TOKA3aTEJIBCTBO TOTO, UTO
MeIHAHBI TPEYTOIBHHKA IEPECcEKal0TCA B
OfHOI TOUKE, H HAXOAHTH CBA3B ¢ NEHIPOM
Macc, HAXOQHTE OTHOIOEHHE, B KOTOPOM
MEIHAHBI JSIATCA TOUKOH HX NMEPEeCceICHHA.
IIpEMeHATH TOTYIeHHBIE 3HAHHA TIPH
PeIICHHH IeOMETPHYSCEHX H IPAKTHISCKHX
3amad.

OOBACHATE KaK MOMKHO HCIIOTB30BaTh
CBOIICTEA MOXOOHBIX TPEYT OILHHKOB B
H3MEPHTEIBHBIX pad0Tax HA MECTHOCTH.




§4. CooTHOMIEHRES MezRIy 3 OnpegeneEHe TPHIOHOMETPHICCKHK @ opMYITHPOBATD ONPEICTICHAA
cTopoHaMH - yraamu ¢ yHEIHE 0cTpOro yT71a, TPHIOHOMETPHUSCKHE TPHTOHOMETPHUECKHX QYVHKIHIE 0CTPOro
IpAMOYToIBHOTO COOTHONISHHA B MPAMOYTOIBHOM TPEYTOIbHHKE. yT1a, HpOBepPATHh HX KOPPEKTHOCTS.
TpeyroabaAKa OcHOBHOE TPHIOHOMETPHICCKOE TOXKISCTEO. BrIBOIETE TPHTIOHOMETPHUCCKHE

COOTHOIMEHHA MEKTY CTOPOHAMH B COOTHOIIEHHA B IPAMOYTOIEHOM
74 | Cuyc, KOCHHYC H TaHISHC POHE 450 PAMOYT
IPAMOYTOIBHEIX TPEYTONBHHKAX ¢ YITIaMH B H OIIBHHKE.
OCTPOTO YTIa NPAMOYTOIBHOTO PAMOYT TPeyT b TpeyT
45°: 30° 1 60°. HccnenosaTe COOTHOMESHHA MEXIY
TPEYTOIBHHKA -
— CTOPOHAMH B IPAMOYTOJIBHEIX
/5 | 3padeHAA CHHyca, KOCHHYyca H o 0. Ano
N - TpeyTOIBHHKAX ¢ yTIaMH B 45° 1 45°; 30°
TaHreHca Ama yraoe 30°, 457 60°
60°.
Hcnoas3oBate hopMyIbl OPHBEICHAL H
OCHOBHOE TPHTOHOMETPHISCKOE TOXISCTBO
I HAXOKICHHA COOTHOIMEHHH MEKIY
TPHTOHOMETPHYSCKHMHE () YHKITHAMH
PAa3IHYHEIX OCTPBIX YIIIOB.
IIpEMeHATH MONTyYeHHBIE 3HAHHA IPH
PeIIeHHH reOMEeTPHISCKHX H IPAKTHISCKHX
3amad.
3HAKOMHTBCH ¢ HCTOPHEH PA3SBHTHA
TEOMETPHH
Pemenne 3amad 1 Temer o. 69 — 75 O0o0meHHe H cHCTEMATH3AIHA
OTYICHHBIX 3HAHHI, OTpADOTKA HABEIKOB
IpPHMeHEHHA TeOPETHIECKHX CBeIeHHH K
PeIIeHHIO 3a1a4
KorTpoabHasa pabora Ned 1 Temer m. 69 — 75 KoHTpons 1 onecHEKa cBocH padOTEI;
OCTAHOBKA IelleH Ha CIAeIyFOIIHIE 3Tl
00yIeHHA
I'aaea 9, OxrpymBocTs (14 1)
§1. OKpYKHOCTE H OpsSIMbIe 3 BzamMHuOe pacmomoxkeHHE OpAMoH H okpy:kHOCTH. | HeelemoBaTh B3aHMHOE PACMIONOKEHHE
B3amMHOE pacmomoKeHHE IBYX OK OCTEH. npAMOH H OK OCTH, IBYX OKpPYXKHOCTEH.
76 | BzanmuEOS PACIONIOXKEHHE pe . X OKpyHH P PYRES YX OKPYE
. Kacaune oxpyxHOCTE. ¥MeTh CTPOHTH 0DITHE KACATEIbHEIE IBYX
IpPAMOH H OKPYXHOCTH 06 . -
IIHE KAacaTeIbHEIE ABYX OKPYXKHOCTEH OKpy#HOCTEH
77 | Bzanumuoe pacmoloXeHHe X ORpY P




JIBYX OKpymHOCTel

78 | Obmmue KacaTeIbHBIE JBYX
OKPVHHOCTEH
82. IleHTpanbHble H BIHCAHHbIE 4 ['panxycraa mepa IyTH OKPYXHOCTH, PopMyIHPOBATH OCHOBHEIE ONPEIEICHHA,
YLabI [IOIYOKPYHHOCTE. CBA3AHHBIE C YIIAMH B KpyTe (BIHCAHHBIH
BnoncanHBIe H NEHTPATBHBIE YIIBL, YTOI MEXT Oll, HEHTPAIBHEIH yTOI).
79 | Tpaaycras Mepa TyTH i ; pat YEABL 3T Y JTO, HEHTps yrom)
KDV HOCTH KacaTeIbHOH H Xopmoil. YIosl Me:xny xopJaMH H | HaxoaBTh BIHCaHHEIE YIIIHL
D) CEKYIIHMH. OINHparoINHEecA HA OJHY JyTY, BRITHCIATE
80 | Teopema o BIHCAaHHOM yIIIe .
— lerTpaneHEIe H BIHCAHHEIE YIIIEL, HX CBOHCTBA YIIBI ¢ IOMOINBI) TEOPEMBI O BIHCAHHBIX
81 | Ve, 00pa3oBaHHEBIE
YIIax, TEOPEMEI 0 HEHTPAIBHOM YTIIE,
XOpJaMH, KAcaTeIbHBIMH H
HaxoauTe YTIBI MEXKIY XOPJAMH,
CEKYITHMH
KACATEIBHEIMH H CEKYITHMH
§3. BomcamEas © ODECAHHAS 4 OKpyXHOCTb BIHCAHHAA B MHOTOYTOJIBHHK. BreIMHECIATH YTIBI ¢ DOMOIIBI0 TEOPEMEL O
OKPYAKHOCTH BrHcanHsle H ONHCAHHBIE YeTRIPEXYTOTBHHKH, HE | BIIHCAHHOM YETBIPEXYTONBHHKE.
TeTBIPEXYTO.ILHEKOB OpH3HAKH H cBoHcTBa. [Ipavmenenne 3tux cBolicTe | HeclemoBaTs, B TOM 9HCIE ¢ MOMOINBED
IIPH pEIIEHHH IeOMETPHUSCKHX 3a1a4 IH(QPOBEIX PECYpPCOB, BIHCAHHEIE H
§2 | BuoncaHHAA OKPYKHOCTD PEP P o bp PeEyPeo ©
OTIHCAHHBIE YeTBIPEXYTOJPHHEKH, BHIBOTHTD
83 | OnucaHHEAA OKPYXKHOCTD .
HX CBOHCTBA H IPH3HAKH.
Henmoab30BaTh 3TH CBOHCTBA H NPH3HAKH
IIPH pelIeHHH 3a1ad.
3HAKOMHETBLCH ¢ HCTOPHEH Pa3BHTHA
TE€OMETPHH
Pemenne 3anau 2 Temer o. 76 — 83 O0oOmeHHe H CHCTEMATH3AIHA
TOTYISHHBIX 3HAHHE, OTpabOTKa HABBIKOB
IPHMEHEHHA TEOPETHYECKHEX CBEICHHH K
pemeHH0 3a1a4
KonTpoasrag padora Ne5 1 Temsr m. 76 — 83 KoHTpons o olleHKa cBOeH padOTEI;
IIOCTAaHOBKA Nelell Ha cleIyrOmHHE 3Tan
00yIeHHA
IoBTopenne 4 IlopTOopeHne H 0boODIMeHHe OCHOBHBIX NOHATHH # | Pemath 3agawnm Ha moBTOpeHHE,
MeToJ0B Kypca 8 KiIacca HIUTHOCTPHPYIOIMHE CBA3H MEXKIY
Pa3IHYHEIME JacTAMH Kypca
Hroro: 68







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
6 I'eomerpust
Pacnio3naBaTh M3y4eHHBIE TeOMETpUYECKHE (DUTYPBI, ONpPEAeNsiTh MX
B3aMMHOE pACIHOJIOXKEHHE, M300pakaTb TeOMETpUYECKHE (UTYpHI,
6.1 BBITIOJIHATh YEPTEKU 1O YCIOBHIO 3a1a4yd. V3MepsTh ITUHEHHBIE U
YIJIOBBIE BEJIMUYMHBL. PemaTth 3ajaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 pealbHOM JKU3HHM, pa3MEpoB MPUPOJHBIX OO0BEKTOB. Paznuuarhb
pa3Mephl STHX 00BEKTOB I10 MOPSIKY BETHUNHBI
6.3 Ctpouth 4epTekH K F€OMETPUUECKHUM 3a/1a4yam
[Tonmp30BaThbcst MpU3HAKAMHU PAaBEHCTBA TPEYTOJHLHUKOB, UCTIOIH30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB MIPU PEILICHUH
3aja4
65 [IpoBomuTh  JIOTMYECKHE  pacCy)KIEHHS C  HCIOJIb30BaHHEM
' TE€OMETPHUUECKUX TEOPEM
[Tonmp30Batbes pU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBbl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUIECKUX 3a/1a4
OmnpenensaTh MapaIeNTbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapaenbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JApYrou NpsiMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Gymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE U OyKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3adadaXx C MCIIOJIb30BAHUCM




CyMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEYCHUU JIBYX MApaAJUICIBHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKHUE 3a/la41 Ha HAXOXKXIACHUC YIJIOB

BJ'Ia,Z[CTB INOHATHUEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. YMmeThb

6.10 OTIpeNeNIATh OUCCEKTPUCY yIla M CEPeAMHHBIA TMEPHEeHIUKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JIMaMeTpa OKPYKHOCTH, IIOJIb30BaThbCd MX CBOMCTBaAMHU. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTHeM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxomuTh e€ meHtp. [lomb3oBarbest (hakTamMu O TOM, HTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OHON TOYKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISIPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJJHOU TOUKE
Brnagerp moOHATHEM KacaTelbHOW K OKPYXKHOCTH, TIOJB30BATHCS
6.13 TEOpEMO O TEepIeHIUKYIIPHOCTH KacaTeNbHOW U pajuyca,
MPOBEIEHHOTO K TOYKE KACAHWUS
6.14 [Tosb30BaThcst  TPOCTEHIIMMUA  TEOMETPUUYCCKUMHU  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T'E€OMETPHUYECKHE TIOCTPOEHHUS C TOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUS] OCHOBHOIM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3naBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOIHHUKOB, MX JJIEMEHTHI,
' TOJIB30BAThCS X CBOMCTBAMU TIPH PEIICHUU TEOMETPHUICCKHUX 3319
6. [IpuMeHSITh CBOWCTBA TOYKH IIEPECEUCHUS MEIHWaH TPEYTrOJbHHUKA
' (meHTpa Macc) B pelieHu  3aaa4
6.3 Bragerp TOHSATHEM CpeAHEW JIMHUHM TPEYroJibHUKA W TpPAreluH,

NPpUMCHATL HX CBOMCTBaA npu pemeHuu TCOMCTPUYICCKUX 3aJady.




[Tonb3oBatbes Teopemoit daneca U TeopeMol 0 MPOMOPLUHUOHATBHBIX

OTpEC3Kax, MIPUMCHATD UX IJIA PCIUICHUSA NPAKTUICCKUX 3a1a4

[IpumeHsaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIEHUU

o4 TFEOMETPHUYECKUX 3a7a4
ITonws3oBatbes Teopemoit [Ingaropa ans penieHns reoMeTpuuecKux u
65 IpakTU4eckux 3anad. CTpouTh MaTEMAaTUYECKyH0 MOJEIb B
' IIPaKTUYECKUX 3a/layaX, CaMOCTOSTENBHO JEeNIaTh YEePTEXK U HAXOIUTh
COOTBETCTBYIOIIME JIJIUHBI
Biagers noHATHSMH CHUHYyCAa, KOCHMHYCa M TaHIE€HCAa OCTPOIO yIjia
6.6 IPSIMOYTOJIBHOTO TpeyroyibHUKA. lloiap30BaThCs ITUMH INOHATUAMU
JUISl peIeHUs IPAKTHYECKUX 3a/1a4
Bbraucnare  (pa3nuyHbBIME  CIIOCOOAaMH) TUIOINAAb TPEYroJbHUKA U
6.7 IUTOINAZ MHOTOYTOJIBHBIX (uryp (monb3ysch, rae HeoOX0IuMo,
' KaJIbKYIATOpOM). [IpUMeHATh NOJIy4YeHHblE YMEHHUS B MPAKTHUYECKHX
3a1adax
Bitagers MoHATHAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIjla, UCIIOJIb30BaTh
6.5 TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJaxX MEXIY XOpJIaMH (CEeKyLIUMH) U
' yrie MeXAy KacaTeJIbHOW M XOpPJOM NpPU PELICHUMH T'€OMETPUYECKUX
3a1a4
6.9 Biagers mNOHATHEM ONUCAHHOIO YETBIPEXYIOJBHHUKA, IPUMEHATH
' CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a7a4
[IpuMeHATh mONy4YeHHBIE 3HAHMS HA MPAKTHKE —  CTPOUTH
6.10 MaTeMaTHUYeCKUEe MOJCIH I 3a1ad PEaJbHOU JKU3HU U IIPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM THoao0us U
TPUTOHOMETPHUU (TI0JIB3YSCh, /1€ HEOOXOMMO, KAJIbKYJISATOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
NpoBepsaeMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
6 I'eomerpus
6.1 3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX

NOMOIIBIO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA




(«pemieHne  TPSAMOYTOJBHBIX  TPEYrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YTIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb30BatTbcs dbopmynamu MPUBEIECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIsl HAXOXKIECHHSI COOTHOIICHHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIUMUYNHAMHA

Hcnonws3oBath TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOIbHUKOBY),

IMPUMEHATH UX ITPU PECIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers mnonstusmu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMeHTOB MoaoOHbIX ¢uryp. Ilomp3oBarhes cBolicTBaMu MOAOOHS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJUTH YIJIBI Y
momo0uHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KarollleM MHUpe

[lonb30BaTbcs TeopeMaMu O MPOU3BEAECHUU OTPE3KOB XOpA, O

MPOU3BCACHUN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMH, IIOHUMAThb HX FCOMCTpI/ILIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHATh UX B PCHICHHUHN TI'COMCTPHUUYCCKUX H
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTB CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB

AJId HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €Iro B

PEIICHUU T€COMCTPUYCCKUX U IPAKTHUYCCKUX 3a1avd

Brnagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMEThb BBIYMCIIATH ILIOIIAAb Kpyra W ero dacred. IllpumensaTts

MOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

HaxomuTh ocu i EHTPbl CUMMETPUH (QUTYD, TPUMEHSTh JIBUKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMCH}ITB MOJIYYCHHBIC  3HAHHUA Ha  TMPaAaKTUKEC —  CTPOUTH
MaAaTEeMAaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TPHUMCHCHUCM 1'[0)1061/151 n

TPUTOHOMETPUYECKHX (YHKUUH (MOJIB3YsICh, TI/I€ HEOOX0IUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamas, OTpe3oK, Jyd. YToi. Bumabl
6.1 yrioB. BepruxanbHble M CMexHbIE yriabl. buccekrpuca yrina. JlomaHnas,
MHOTroyrojpHUK. [lapamiensHocTh U IepreHIUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [IpuMepbl cHMMETPHH B OKPYXKAIOIIIEM MHPE
6.3 OCHOBHbBIE TTOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOOenpeHHBIH W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEeYrojabHUKa
65 CpolicTBa W TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaJJIeNbHBIX IpIMbIX. CyMMa YIJIOB TPEyTrOJIbHHKA.
' BHemrnue yriel TpeyroabHUKa
[IpsmoyronpHbld  TpeyrodbHUK. CBOWCTBO MeIUWaHBl MPSIMOYTOJIBHOTO
6.7 TPEeYrojbHUKa, MpOBeAEHHOW K rumnoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsIMOYTONBHBIN TPEYrodbHUK C yIJIOM B
30°
HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonbliell  CTOpoHE
TpeyroibHUKa. [lepneHauKysp 1 HaKJIOHHAS
6.9 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEPIEeHIUKYISP K OTPE3KY KaK TeOMETPUIECKUE MECTa TOUEK
OkpyKHOCT ¥ Kpyr, XOpAa U JHaMeTp, HUX CBOWcTBAa. B3aumHoe
6.10 pacrojio)KeHUe OKPY)KHOCTH U Tpsmoi. KacatenmbHas W cekymas K
OKPY>KHOCTH
6.11 OxpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXHOCTH

TPEyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, € cBoiicTBa U npusHaku. [IpsiMoyronbHas
' Tparnenus

6.4 Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema PDaneca u
' TeOopeMa O MIPONOPLMOHAIIBHBIX OTPE3Kax

6.5 CpenHue TMHUN TpEYroibHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHUKa

. [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogobus
' TpeyroabHUKOB. [IpuMeHeHrne noqo0us Py pelIeHNH PAKTUIECKUX 3a/1a4

67 @opmynel AN TUIOMIATM  TPEYrojbHHKA, Napajuiesorpamma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIIAeH
' mo00HbBIX uUryp

6.9 Brruucnenue miomaneit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOH
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TQHT€HC OCTPOTO yrjla HpSMOYTOJbHOTO TpPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  TpUTOHOMETpUYECKHE
¢bynkuun yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIBI, YrOJ MEXAy KacaTelbHOM M XOpaoil.
' VYTIBl MEXAY XOpJaMH U CEKYIIUMHU

6.13 BrivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHI

6.14 B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanue okpyKHOCTEH.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAaKTUYECKUX 33Jad C HCIIOJb30BAaHHMEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHX, TeOpEMa O KBaJIpaTe KacaTeiabHOH
Bexktop, mnmHa — (MOaynb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
65 MPOTHBOIOJIOXKHO HANpPAaBICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpaIlMu HaJl BEKTOpaMHu. Pa3noxeHune BeKTopa mo IByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MpPOU3BEIECHHE BEKTOPOB, IPUMEHEHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOp/MHATAaX, MePeceYeHrne OKPYKHOCTEH M MPSAMBIX. MeTol KOOpPIUHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHoCcTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUIUH IyT
' OKPY>KHOCTEHN
6.10 [Inomanp kpyra, ceKTOpa, CErMeHTa
611 JIBM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensHeiii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBIN rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYpPAJIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAWUHATHOMN
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOUIEH, ajnreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENneHU
OOJbIIIe €NWHMIIBI, YMEHHE BBIMONHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIIE C UCHONIb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHOH NEpPeMEHHOW, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh JUIi M300paKeHUsS pEUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNY; yYMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a1a4 U3 JAPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI I MPEACTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nH(popMalno, MPEACTaBICHHYI0 B TalOiaMIax M Ha Jguarpammax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIIEMEHTApHBIA HCXOM)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBWjia YMHOXKEHHS; YMEHHUE OLECHHMBATh BEPOATHOCTH PEATBHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  uyMcna. Apu@MmeTudeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHuClIaMu

14 JeiicTBuTenpHble uuciaa. ApupMeTHYECKHe ONepaluud ¢ JAeHCTBUTEIbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenbp ¢ nenbiM mnokazateneM. CTeneHb C PalMOHAIBHBIM IOKa3aTeIeM.
- CBoiicTBa CTeNEeHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie M apoOHO-panMoHaNbHBIE YypaBHEHUs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOGHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHHUMYMBbI (yHKIIMH. Hambonbpimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEXKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






